Preeclampsia is one of the common conditions of unknown etiology which increase the risk of maternal and perinatal morbidity and mortality. 1 The exact etiology of preeclampsia remains unknown. Factors that are currently more accepted include abnormal trophoblast invasion of uterine blood vessels, increased vasopressor response and vasospasm, immunological intolerance to the fetus and genetic abnormalities. 2 Preeclampsia affects three to five percents of pregnancies, it is an important factor in fetal growth restriction as it is commonly associated with placental insufficiency. 3 Preeclampsia is a complex, pregnancy -specific hypertensive syndrome of reduced organ perfusion related to vasospasm and activation of the coagulation cascade affecting multiple systems. The major risk to the fetus results from decreased placental perfusion leading to decreased blood supply of oxygen and nutrients necessary for fetal growth and wellbeing. 1, 3 The various complication seen are low appearance, pulse, grimace, activity, respiration (APGAR) score, intra-uterine growth restriction (IUGR), low birth weight, and increased need for admission to neonatal intensive care unit (NICU). 4, 5 The APGAR score, devised in 1952 by Dr. Virginia Apgar, is a quick method of assessing the clinical status of the newborn infant. 6 , The APGAR score comprises of five components: heart rate, respiratory effort, muscle tone, reflex irritability, and color, each of which is given a score of zero, one, or two. 6 It is important to recognize that elements of the APGAR score are partially dependent on the physiologic maturity of the infant. Low APGAR scores may be indicative of a number of maternal and infant factors. 6 Identification of possible intrauterine causes of low APGAR score may be important for the prevention of conditions that have been linked to low APGAR score at birth. 7, 8 Some studies found that preeclamptic women tend to have infant with low APGAR score than healthy women. 9, 10 Proteinuria and increased blood pressure in preeclampsia are associated with a lower fetal birth weight and a lower APGAR score and an increased risk of adverse perinatal outcome. [11] [12] [13] Gawde, et al found that in severe cases of preeclampsia, the APGAR score at one minute is two-fold worse than in mild preeclampsia. 1 Five minutes APGAR score also associated with several obstetric risk factors and used to predict the effectiveness of resuscitation.
Preeclampsia is frequently seen in Indonesian population. The intended use of APGAR score has always been the same: to evaluate a newborn's condition at birth. This study was conducted to correlate preeclampsia with APGAR score to asses the condition of newborn infant.
METHODS
This retrospective cohort study was performed between January to December 2013. The inclusion criteria were preeclamptic women with singleton live pregnancy who delivered their babies in Cipto Mangunkusumo Hospital, Jakarta. The exclusion criteria were patients with incomplete data. The study population consisted of 450 preeclamptic women, four out of them were excluded for not having a complete data. Primary outcome measure was morbidity of the infant as in APGAR score at first and fifth minutes which were determined by perinatology residents. We divided group of low APGAR score (< 7) and normal APGAR score (≥ 7). We obtained data from the database based on medical record, which included age of gestation, maternal age, IUGR, eclampsia, anemia, low birth weight, mean arterial pressure (MAP), early or late preeclampsia, parity, white blood cell, platelet, frequency of antenatal care (ANC), and severity of preeclampsia which we used as independent variables.
Gestational age was calculated as the best obstetrical estimate according to the last menstrual period, or if it is not available, we used ultrasonography. IUGR was diagnosed based on ultrasonography when the fetal weight is less than the tenth percentile for the gestational age, or at least two standard deviations below the mean weight for the gestational age. Diagnosis for mild preeclampsia was based on systolic blood pressure ≥ 140 mmHg or diastolic blood pressure ≥ 90 mmHg on two occasions, proteinuria ≥ 300 mg per 24 hours or positive (+) using dipstick test but without evidence of end organ damage in the patient; severe pre-eclampsia if the systolic blood pressure ≥ 160 mmHg or diastolic blood pressure ≥ 110 mmHg measured at least twice in several minutes, proteinuria > 5 g per 24 http://mji.ui.ac.id hours collection or ≥++ dipstick test on two random urine samples or symptoms, and or biochemical and or hematological impairment, and any organ involvement. Hemolysis, elevated liver enzyme levels, low platelet levels (HELLP) syndrome was defined as preeclampsia with platelet count persistently <100,000/mm 3 , serum transaminases twice than normal. Superimposed pre-eclampsia was women with chronic hypertension and de novo proteinuria after 20 weeks of pregnancy. Early or late preeclampsia were defined as mothers who diagnosed preeclampsia either at <34 weeks or ≥34 weeks of gestational age.
Binary logistic was used as multivariate analysis to analyze the correlation between age of gestation, maternal age, IUGR, eclampsia, anemia, low birth weight, MAP, early or late preeclampsia, parity, leukocyte, platelet, frequency of ANC, and severity of preeclampsia and APGAR score. P <0.05 was taken as the limit of statistical significance.
RESULTS
There were 2,143 deliveries registered in our database over a year period. Out of 450 women who were diagnosed as pre-eclampsia, 446 of them met the inclusion criteria and had a complete data. The distribution of characteristics and the risk factors of low APGAR score among the subjects are shown in table 1. Table 2 shows the comparison of low APGAR score and normal score in one minute with risk factors of preeclampsia. We found that weeks of gestational age (WGA), platelet, hematocrit, white blood cell, onset of preeclampsia, IUGR, and MAP are statistically significant in this study. Maternal age, anemia, frequent ANC were not associated with preeclamptic women having infant with low APGAR score. We determined the cut off value of hematocrit count using receiver operating characteristics (ROC) curve. The cut-off levels for hematocrit was 38.95 %. Comparison between low and normal APGAR score at 1 minute group based on obstetrical characteristics *Chi-Square, a p < 0.05 severity of preeclampsia are fused in analyses; HELLP = hemolysis, elevated liver enzyme levels, low platelet levels late preeclampsia (adj usted OR = 0.20; 95% CI = 0.09 -0.42), preterm birth (adj usted OR = 0.32; 95% CI = 0.14 -0.70), and platelet level (adj usted OR = 0.38; 95% CI = 0.17 -0.86) as independent risk factors for having infant with low APGAR score at one minute. Using binary logistic, we found that mothers with MAP ≥135 (adj usted OR = 1.00; 95% CI = 0.51 -2.0) hematocrit ≥38.95% (adj usted OR = 0.75; 95% CI = 0.42 -1.34) were http://mji.ui.ac.id not at increased risk for having infant born with low APGAR score.
We adjusted early onset preeclampsia, preterm birth, platelet ≥ 151x10 
Variables
Low APGAR score n (%) Normal APGAR score n (%) P OR (CI = 95%) Comparison between low and normal APGAR score at 5 minutes group based on obstetrical characteristics *Chi-Square, a p <0.05, severity of preeclampsia are combined in analyses (a,b,c); HELLP = hemolysis, elevated liver enzyme levels, low platelet levels 95% CI = 0.15 -1.11), and IUGR (adj usted OR = 0.05; 95% CI = 0.93 -1.00) were not significant risk factor for infant born with low APGAR score.
DISCUSSION
In women with preeclampsia, we often see that there is an insufficient placental circulation.
The association between abnormal placentation and preeclampsia is well known and is thought to involve in trophoblast invasion of maternal spiral arteries.
14 Abnormal placentation results in inadequate uteroplacental blood flow that can lead to unsuccessful pregnancy outcomes. It is well known that low APGAR score most commonly results from uteroplacental insufficiency which is a later clinical manifestation of poor placentation and placental ischemia as may caused by preeclampsia. This may lead to the high risk of perinatal morbidity and mortality. 14 In women with preeclampsia, we tend to see some of abnormality findings in physical and laboratory examinations due to the changes of blood circulation which is related to severity of preeclampsia. The major finding in this study was to conclude which covariates increase the risk of preeclampsia resulting a low APGAR score in neonates. Surprisingly, mean arterial pressure (MAP) was not a significant factor for preeclamptic women having infant born with low APGAR score after adjusting with other significant factors (platelet ≥151x10 9 /μL, early onset preeclampsia, preterm birth, leucocyte ≥15×10 3 /μL) this result is contradictive to Aabidha, et al 13 who stated that hypertensive disorders of pregnancy increase the risk of low APGAR score for infant compared to control. Frequent ANC (visit ≥3) was also not associated with increased risk for preeclamptic mothers having baby with low APGAR score which is contradictive to Saito, et al 2 study which showed that expert obstetric management can prevent these problems in most off-springs of those women, provided they receive antenatal care and give obstetricians time to act. This was probably due to lack of management on antenatal care that was given to mothers when they were pregnant. Although there were several often Table 4 . Multivariate analysis of low APGAR score (1 minute), low APGAR score (5 minutes) and its risk factors general concordance between our findings and those of others, discrepancies might be explained by factors that were neither evaluated nor controlled in our study.
Weeks of gestation is a strong risk factor of adverse respiratory outcome that was part of scoring in APGAR, it was obviously documented in several studies 10 which concluded prematurity as an independent risk factor for perinatal adverse outcomes (OR = 43.9; p = 0.001). 10 In this study, we found that preterm birth associated with increased risk of low APGAR score at one minute but not in five minutes. White blood cell counts and low APGAR score could possibly be explained by fetal inflammatory response syndrome (FIRS) because maternal white blood cell count is one of the indicators of intrauterine infection and development of FIRS. Aabidha, et al 13 found that white blood cell level of 15,750/mm 3 was a significant mean level correlated with intraamniotic infection. It was shown that the risk was three fold higher for having infant born with low APGAR score. 13 Hematocrit level was found statistically significant in increasing risk of infant born with low APGAR score by using multivariate analyses. Hematocrit was not significant compared to other confounding factors (p >0.05). In this study, low platelet count was significantly associated with one minute low APGAR score in neonates. This finding of worsening thrombocytopenia may represent inflammatory process that could possibly associated in neonatal outcomes, in this case, low APGAR score in infant born. Surprisingly, after using multivariate analyses, there were no significant factors correlated with low APGAR score at five minutes of infant born, this may be caused by good resuscitation performed by the residents who helped survival of the infants.
http://mji.ui.ac.id Our study offers several strengths, the high number of preeclamptic women allowed us to study the association between obstetric parameters with neonatal outcome. However, our study has also weakness due to its retrospective design because it has potential of missing data. As we directly reported the data after delivery, we attempted to minimize bias. It was managed by well-trained obstetric residents on duty and rechecked by the consultants.
In conclusion, our study found that some of abnormal laboratory findings, severity of preeclampsia and preterm birth lead to low APGAR score in neonates. Early management of preeclampsia is needed to improve the survival of neonates born. Patients need to be educated in recognizing the warning symptoms of preeclampsia before it develops and causes complications.
